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8/194/62/000/010/067/C34 
A055/A126 


AUTHOR: _ - Tragov, A.G. 
We 
TITLE: Investigation of the parameters of the equivalent circuit of thick 
diaphragms for Eoj waves 


PERIUDICAL: Referativnyy zhurnal, Avtomatika 1 radioelektronika, no. 10, 1962, 
81, abstract 10-7-162i (In collection: Uskoriteli, no. 3, M., Gos- 
atomizdat, 1962, 161 - 173) 


TEXT: The relations for the parameters of the equivalent circuit of a sin-~ 
gle diaphragm (diameter 2a, thickness t) in a round waveguide are deduced by the 
Schwinger (Shvinger) variational method. The relations 


r/a, (r/a)3, r/y/ae - “. re 


are taken as comparison functions at the aperture (r Za). Calculation for a con- 
crete case (2b = 8.6 cm, t = 0.4 om) A = 10.66 cm).for the three variants of 
the comparison function gave a satisfactory coincidence with experimental results, 
Graphs are reproduced for the determination of the diaphragm equivalent circuit 
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parameters at t/b = 2.5 and various a/b and t/A. A resonance method for meas- 

uring the diaphragm equivalent circuit parameters {is described; this method im- . 
plies essentially the determination of the resonant frequencies of two natural 
oscillations of a resonator consisting of a section (shorted on both sides) of a 
diaphragmed waveguide. There are preferences. , 


[Abstracter's note: Complete translation] 
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ff os ay) 


AUTHOR: Tragov, A. G, 
gir 


TITLE: The interaction of diaphragms in septate waveguides 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 11, 1962, 38, abstract 11-3-75s 
(In collection: "Uskoriteli", no. 3, Moscow, Gosatomizdat, 1962, 


174 - 184) 


TEXT s An investigation was carried out of the interaction of diaphragms 
in septate waveguides. The conditions were explained under which the rigorous 
theory of four-pole filters would be applicable to a septate waveguide, This 
investigation was conducted on the basis of a dispersion relation bearing a 
general character, By making comparisons with experimental data, it is shown 
that a determination of the characteristic admittance in relation to the field 
ot the fundamental wave makes it possible to describe the reflections arising 
_ during the junction of a round and a septate waveguide - even in the presence of 

a strong interaction of the diaphragms. The accuracy of such a consideration 
suffices to match a septate waveguide with a round one by means of calculation, 
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The results obtained may be used for developing a transition from a rec bangin 

waveguide to a septate one, and for solving other problems connected with trre- 

Bularities in septate waveguides, The results of calculations and experinental 

data, graphs and transition schemes are presented, There are 4A references. 
Veo. 


[Abstracter's note: Complete translation] 
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A006/A101 


AUTHOR: Tragov, A. @. 


TITLE: The interaction of diaphragms in diaphragmed waveguides 


PERIODICAL: Referativmnyy zhurnal, Fizika, no. 9, 1962, 21, abstract 9Zh129 


(In collection: "“Uskoriteli", no. 3, Moscow, Gosatomizdat, 1962, 
174 - 184) ‘ 


“TEXT: The author clears up conditions permitting the application of the 
strict theory of four-terminal filters to a diaphragmed waveguide. The investi- 
gation was carried out on the basis of the dispersion correlation which is of a 
general nature and is rigorous, {independent of the. fact whether or not there is 
an interaction of diaphragms. A comparison with experimental data shows that 

the determination of conductance characteristics through the basic wave field 
makes it possible to describe reflections arising during the coupling of a cir- 
cular and a diaphragmed waveguide, even if there is a strong interaction of the 
diaphragms. The accuracy of such description is sufficient to achieve by calcu- © 
lations the matching of a diaphragmed and a oiroular waveguide. The results ob- 


Card 1/2 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420016-9" 


. -00513R001756420016-9 
"APPROVED FOR RELEASE: 04/03/2001 CIA RDP86 0 ie aie 


a cree Chern ae 


8/058/62/000/009/ 043/069 
The interaction of diaphragms in... A006/A101 


tained can be used to design a transitional section from a reotangular to a 
diaphragmed waveguide and to solve other problems connected with heterogeneities ° 
in diaphragmed waveguides. 


s 
rf: 


G. Chekov 


[Abstracter's note: Complete translation] 
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AUTHOR: Tragov, A. G. 


TITLE: Investigating high-frequency properties of diaphragmed waveguides 
based on the concept of fields as normal waves 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 9, 1962, 21, abstract 92Zh128 
(In collection: "“Uskoriteli", no. 3, Moscow, Gosatomizdat, 1962, 
148 - 160) : 


TEXT: Dispersion of a circular diaphragmed waveguide is calculated. It 
is considered that the distribution E(r) of a radial electric field at the Iin- 
let of the diaphragm aperture does not depend upon geometrical dimensions and 
frequency. At a given E(r) the dependence of the phase shift upon frequency is 
represented as an explicit function. The assumption that E(r) is the same as 
in a round aperture cut through in an infinite screen, yields high precision of 
the dispersion calculation. Parameters of a four-terminal network, equivalent 
to a waveguide section, were caloulated. Currents and voltage are determined 
either through the full field or through the field of wave Ep, of the circular 
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waveguide in the central Plane of the section. It is shown that at a great dis- 


tance between the diaphragms, the aaveguide characteristics are expressed in Danes 
terms of the parameters of a Single diaphragm. 


I. Beluga 


[Abstracter's note: Complete translation] 
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AUTHOR: Tragov, A. G. 
ae neta Ae CRC T at 


TITLE: Investigation of high-frequency properties of iris waveguides, based 
cn representaticn of the fields in the form of normal waves 


SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Uskoriteli. no.3.1962. 148-160 


TEXT: The high-frequency properties of iris waveguides are investigated using 
circuit-theory principles, by expanding the field-in series of normal modes. 
Each cell of the iris waveguide is broken up into two cylindrical regions, one 
between the irises (diaphragms) and the other inside the diaphragm itself, which 
is considered of finite thickmess. All the derivations are based cn the assump- 
tion that the distribution of the transverse electric field is the sane for 

the inout and output open. ngs of the thick diaphragms, and does not depend on 
the 2 geometrical dinensions of the iris waveguide or the frequency. A dispersion 
equation is derived, and it is shown that a definite choice of the electric 
field distribution Functicn ensures a sufficiently high accuracy in the calcu- 
lation of the phase velocity of the wave. Two expressions are derived for the 
characteristic admittance of the iris waveguide, making it possible to describe 
the properties of such a waveguide on a circuit—theoretical basis. Althcugh 
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these expressions are in general approximate, they do go cover into the exact oa 
cnes when the distance between diaphragms is increased. The circuit-theory 

approach consists of expressing the unit cell of the waveguide by an equivalent ; 

two-port and obtaining the cennection between the characteristic paremeters 2 
of the two-port with the general characteristic of a the equivelent filter. 

There are two figures. 
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AUTHOR: TragoV, A. G. 


TITLE Investigation of the parameters of the equivalent circuit of a thick 
iris for the Ey) mode . 

SOURCE: Moscow. Inzhenamo-fizicheskiy institut. Uskoriteli. no. 3+1962.161-173 
TEXT: Relations are derived for the parameters of the equivalent circuit of 
an iris, using the Schwinger variational method, and the dependence of the cir 
cuit parameters on the choice of the compariscn functions is investigated. Tne 


junction of two round waveguides of round cross sections at frequer 
case of a thick iris. Plots are 


from cutoff is investigated as a particular 
ters of the iris equivalent circuit, 


presented for the determination of the parame 
and a measurement procedu i 

of a symmetrical qT~filter 
in the vicinity of the iris represent 
is obtained between the calculations an 
which are obtained using a resonanc 
natural frequency of a cavity containing the iris. There are 2 figures. 
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AUTHOR:  Tragov, eGo 


TTLE: Interaction of irises’ in isis waveguides 


’ SOURCE: Moscow. Inzhenerno-fizicheskiy institut. -Uskoriteli. no.3.1962+ 174-184 


T: The conditions under which the vigorous theory of two-port filters 
can be applied to an iris waveguide are investigated on the basis of a general 
dispersion equation which is rigorously valid whether the irises interact with 
cone another or not. It is shown further by comparison of the experimental date 
shat by determining the characteristic admittance in terms of the field of the 

makes it possible to describe: the reflections that arise when 

de is joined with an iris guide, even in the presence of strong 

he irises. Tne accuracy of such a description is suf- 

Ficient to allow an i h a round one by computation. 
The results obtaine between a rect- 
angular waveguide and an iris guide connected with 
inhcmogeneous and iris waveguides. There are 6 figurese 
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D207/D308 


AUTHOR:  Tragov,-4-—G.—— 


QITLE s Caloulation of the dispersion characteristics of dia- 
phragm-type waveguides 


SOURCE: IMoscow. Inzhenerno-fizicheskly institut. Uskoriteli, 
no. 4, 1962, 127-146 


TEXT; Theoretical formulas are derived for the phase velocity 
Bon and the dependence of this velocity on the wavelength (the 


dispersion of dB yf 4A) in terms of the waveguide dimensions. The 


calculated values are compared with the experimental results for 
dB /aA and are found to agree within 10%. Typical results are 


given for two waveguides with (1) 2b = 88.61 mm, 1 = 9.97 mm, t = 
4 mm, a/b = 0.3710, a/A = 0.16 and (2) 2b = 84.96 mm, 1 = 21.82 mm, 
+ = 4 mm, a/d = 0.3833, a/A22 0.15. Here a is the radius of the 
apertures in the diaphragms (corrugations), b is the inner radius 


_of the waveguide itself, 1 is the distance between the diaphragms, 
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Calculation of the ... 
t is the thickness of the diaphragms, and A is the wavelength. 


There are 2 figures and 7 tables. 
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AUTHOR: fragov, A. G. 
i al 


TITLE: Calculation of the accelerating field intensity in a 
diaphragm-type waveguide 


SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Uskoriteli, 
no. 4, 1962, 147-158 


TEXT: Blectromagnetic fields in a waveguide of a linear electron 
accelerator are assumed to be normal orthogonal waves. An expres- 
sion is obtained for the axial electric-field component En al- 


lowing for the presence of higher harmonics. The value of E, is 


averaged over each section of the waveguide; the final result 
contains some rapidly converging series. The field intensity in- 
creases with increase of the diaphragm thickness t. That is why 

W. Walkinshaw's formula (Proc. Phys. Soc., Pt. 3, 61, 2, 246,1948; 
J. Appl. Phys., 20, 6, 634, 1949) for t = O gives values of the 
final electron energy lower than those found experimentally in 


—_ 
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linear accelerators. A relationship between the power flux and the 
electric field is also derived. here are 1 figure and 2 tables. 
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Abs Jour : Ref Zhur - Fizika, No 6, 1959, 13956 


Author :_‘Trahtenberg, He 


Inst rT. 
Title : Marmetic Sound Track for 16 im Filn. 


Orig Pub » Noutati tehn. cdnemtogr., Minister invatanint. si cult., 
(Bucuresti), 1958, 56-59 


Abstraat : Mo abstract. 
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Contribution to the knowledge of the importance of the edges of a 
forest for problems connected with the protecticn of forest stock, pe 339. 
REVISTA PADURILOR. Bucuresti. Vol. 70, no. 8, Aug. 1955. 


SOURCE: East European Accessions List (EEAL), LC, Vol. 5, No. 3, Murch 1956 
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Trajdos-Wrdébel, Tadeusz 
ee 

Wstep do analizy wektorowe J (Introduction to Vector Analysis) 
Warsaw, Pahstwowe wyd-wo naukowe, 1959. 196 p. 5,200 copies 
printed. 


Ed.: Wanda Malesinska. 


PURPOSE: This book is intended for mathematicians and scientists 
interested in the field of vector analysis. It will be of 
interest to students taking advanced courses in mathematics. 


COVERAGE: The book is divided into three parts, The first part 
treats the algebra of vectors and discusses: pasic properties 
of vectors, scalar multiplication of vectors, linear trans- 

1, formations of coordinate systems, product of two and more 

& than two vectors, and applications and equations of vector 
algebra. The second part treats vector analysis and discusses: 
differentiation of a vector with respect to a parameter of the 
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Introduction to Vector Analysis POL/3424 


vector equation, vector fields, double and triple line 
integrals, vector field flow and Ostrogradsakiy's statement 
concerning it, circulation and Stoke's statement, Green's 
theorems, and vector potential fields. The third part 

d in terms of curvilinear coordi- 
nates and discusses various coordinate systems other than 
Cartesian. It also briefly discusses tensor analysis. 
No personalities are mentioned. No references are given. 


TABLE OF CONTENTS: 
Introduction 


PART ONE 


ALGEBRA 


Ch. I. Preliminary Information 
1. Sealar and vector 
2. Rectangular Cartesian system of coordinates 
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Ch. II. Vectors and Their Basic Properties 
3, Definition of a vector 12 
4, Representation of a vector by a straight line and 
the coordinates of a vector with respect to the axes 13 
5. Cartesian coordinates of a vector 15 
6. Length, direction, and rotation of a vector 
expressed by means of the Cartesian coordinates of 


a vector 16 
7. The direction cosines of a vector and the relation 

petween them : 17 
8. The dependence of vector coordinates on the 

coordinates of its end and origin 18 
9. Null vector 18 
10. Multiplication of a vector by a number 18 
11. Colinearity of two vectors 19 
12. Equality and parallelism of two vectors 20 
13. Unit vector of a vector (versor) el 
14, Addition of vectors 23 
15. Subtraction of vectors 25 
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16. The triangle law for the sum and difference of 
vectors 25 
17. Coplanar vectors 25 
18. Vector as the sum of components 26 
19. Linear combination and linear dependence of vectors oT 
20, Vector coordinates with respect to the axes 29 
Ch. III. Scalar Multiplication 
21. Work 30 
22, Definition of the scalar multiplication of two 
vectors 30 
23. Sealar multiplication expressed by means of the 
coordinates of vectors 31 
oh, Angle between vectors and the condition of 
perpendicularity of vectors 32 
25. Decomposition of a vector into three given directions 33 
26. Orthonormalization of a system of vectors 34 
Ch, IV. Linear Transformations of a Cartesian System 
27. Kinds of linear transformations of a system 3 
28. Parallel translation of a system of coordinates 37 
29, Rotation and reflection of a system of coordinates 38 
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30. Direction of a coordinate system (right-handed or 
left-handed coordinate systems) 

31. Linear transformations of @ coordinate system 

32. Transformation of the coordinates of a vector 

33. Invariant linear transformations 


Ch. V. Vector Product of a Pair of Vectors 

34, Definition of the vector product of a pair of vectors 

35. Computing the vector product by means of the 
coordinates of the vectors 

36, Kinematic interpretation of a vector product 

37. Lagrange's theorem 

38. Sine of the angle between vectors and the condition 
of parallelism of the vectors 


Ch. VI. Product of More Than Two Vectors 
39. Volume of a parallelipiped spanning three vectors 
40. Mixed product of three vectors (coplanarity) 
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AUTHOR! ‘Trajkov, | Steve. Engineer. Candidate of Technical 
Sciences 


TITLE: Diffusion Accompanied by the Formation of an 
Intermetallic Phase 


\s : 
PERIODICAL: Hutnické listy, 1961.aNo. 3. pp. 198 - 205 


TEXT 3 The aim of the work described in the paper is to 
investigate the conditions of formation of intermetallic 
phases during diffusion in the system Cu-Zn. the time and 
temperature dependence and the sequence of the farmation of 
phases in the binary systems where two or more intermetallic 
phases form side-by-side, The diffusion coefficients and the 
activation energies of the individual phases were measured 
and a method of producing ecscentrically-placed specimens was 
evolved, In the first part a theoretizal analysis is made 

of the formation of intermetallic phases during diffusion. 
the sequence of formation of the phases and the mutual 
influence of the phases during their grcwth. In the second 
part, experimental results are deszribed. As the base metal 
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electrolytic copper cf 99,62% purity (which was in the form of 
8 mm diameter, 10 mm long cylinders or 12 mm long, 6 mm high 
and 4 mm wade prisms) was used. The surface of the copper 
cylinders and prisms was degreased in benzene and methyl 
alcohol, Oxidation was removed by a 65% phosphoric acid; 
after 15 min et:hing the specimens had the bright colour of 
metallic copper They were then stored in ether and removed 
immediately prior to the diffusion tests. The zine used in 
the experiments was chemically pure and free of arsenic, The 
diffusion media were prepared as followz: a’ zinc was melted 
in small crucibles, 10 mm dia. ond 15 mm high, and the tempera- 
ture of the zinc was maintained at 440 "Cc; colophony was 

used to protect the surface of the melt from oxidation. The 
copper specimens were submerged iuto the melt and the entire 
content was couled very rapadly. in 42-3 ser, to prevent too- 
early diffusion, b) the diffusion medium was zine in powder 
form and zinc dust; to prevent sticking of tne indivadual 
particles pulverised charcoal was added. which also acted as 

a reducing medium, This diffusion medium enabled diffusion 
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experiments also at temperatures above the melting 
temperature of zinc. c) a layer of copper 40-50 » thick 

was electrolytically deposited on B mm dia., 10 mm high zinc 
cylinders, 4) at temperatures above the meiting point of 
zinc, diffusion was directly by submerging the copper specimen 
into molten zinc, removing the specimens at certain time 
intervals, e) the diffusion medium'"rejection phase e¢ "was 
produced by adding 15% copper to the molten zinc, heating at 
600 “C under the charcoal protective layer, After cooling 
the formed phase cculd easily be crushed into powder, the 
diffusion was carried out on the one hand. by placing the 
copper cylinder into the powder - on the other hand, by 
submerging 1t into the melt, f£) the diffusion medium 
"rejection phase y" was produced by adding 35% copper to the 
molten zinc, heating at 750 °C under the protective layer 

of charcoal; g) eccentric location of copper cylinders into the 
diffusion medium was achieved by deoxiding zinc in a glass, 
Porcelain or quartz tube which was sealed from one side and 
then submerging the copper cylander in such a way that it 
Should be in close zontact with the tube wall, which was then 
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layers formed side-by-side are plotted in Fig, 7? (zinc in %, 
copper in %, versus depth in mm). During diffusion in the 
temperature range 250-410 °c in the media ao) and cc), the 
phases 6, y+ and c« form side-by-side They can be easily 
distinguished without etching. During diffusion in the media 

b) and e) only the y and 6 phases form, during diffusion 
in the medium a) the phases 6, y and e form side-by-side; 
the crystals of the e-phase tear away from the surface layer 
and move into the melt, Diffusion in the medium f) produces 
only the $-phase. Diffusion in the medium g) produces all 
the three phases simultaneously. Identification was by chemical 
and microscopic analyses. A method was evolved of quantitative 
measurement of the mutual influence of the €, y and 6 phases 
in the system Zn-Cu. It was established that during Zn-Cu 
diffusion, §$§ is a primary phase formed, then yy forms and 
finally the phase e« , The effective values of the diffusion 
coefficient for the e¢., y and £6 phases were established 

as follows: 


rapidly cooled The chemical compositions of the diffusion VV 


— 
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= 158.107" exp. (-15 700/RT) (295 - 496 =e) 
= 2.57.107> exp. (-16 200/RT) (295 - 496 oh 
= 8.71.107+ exp. (-20 800/RT) (300 - 700 C) 


Dine 
Dinyy 
Dir)p 


Thore are 19 figures, jl table and 6 references: 1 Czech 
and 5 non-Czech. : 


SUBMITTED: August 7, 1959 
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AUTHOR: _Trajkov, Sts 
TITLE: Piande and cylanerieal dittueton 2% multiphase 
systems 
PERIODICAL: Zeskoslovensky ¢asopis pro éyuvnul noel; 1962, 12-22 
TEXT: qo akotner paper the author solved the problem of 


planar diffusion in a two-component system with three phases 

a, B and and found an exact solution of the problem in a 
differential form. In this paper the pianar and cylindrical 
diffusion are calculated for the type I system with four phases ta 
and the calculation of diffusion for n-phases is derived in a 

similar manner. The problem is formulated as follows: consider ~ 

a binary system A-B with n-phases of type I. The definition of 

the system by means of weight fractions is expressed by: 


le Xa > Xy > Xs cam Hy = O, 
a 8 6 Y 


x >»xX, > Xx x 
cP a Ag, *oi, 
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At a given temperature and pressure the system will form n-solid 
phases QO, O53 kee, Of non-stoichiometric composition, The phase 
boundaries are planar or cylindrical and the individual phases 

are homogeneous and compact, At the phase boundaries, thermo- 
dynamic equilibrium is established and the partial diffusion 
coefficients of the substances in the individual phases do not 
depend on the concentration of the components, One of the extreme ee 
phases may have any grouping, whilst the other phases must be ft 
solid, since otherwise convection is not excluded. The concen- 
tration gradient of the material and the mass balance are 

considered and expressed by a set of differential equations which 
are then solved by approximation, replacing integrals by linear 
expressions and assuming parabolic dependence of diffusion on 

time, Circular boundaries are reduced to linear boundaries. For 
both cases equations are given for 4 binary system of n-phases 

and n-1l boundaries. The planar and cylindrical diffusion were 
experimentally determined for an interface of Cd-Cu, using 

99.99% purity. thoroughly degreased and cleaned, copper (0,2 to 

0.5 mm thick sheet or 0.2 to 0.5 mm diameter cylinders) and 
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99.95% purity cadmium, The cadmium was perfectly deoxidised 

with colophony and over the molten cadmium a layer of molten 
colophony was maintained, The copper specimens were submerged 
through the colophony into the molten cadmium and then the whole 
system was intensively cooled. Thus, perfect contact was 

achieved between the copper and the cadmium, The specimens thus 
produced were subjected to metallographic investigation to make 
sure that no diffusion layer formed during the process, Following 
that, the specimens were sealed into glass ampoules with an inert 
atmosphere and furnace annealed at a temperature of 200-310°C, a 
The system Cd-Cu differs from the defined type I system by the =_ 
fact that cadmium is partly soluble in copper, which is ignored in 
this paper. By means of fractions this system can be defined as 


follows: 


x 


Cuy, *cuy, “cue, *cue 


3 


The diffusion coefficient versus time went very nearly through 
the origin, Two diffusion layers were found both by microscopic 
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inspection and chemical analysis: phase y on the boundary with 
copper, Cu Cdg, and phase € on the boundary with cadmium, CuCd,. 


Intermetallic phase € forms first, phase Y follows, Microphoto- 
graphs taken by the authors show that the €-layer grows faster 

on @ cylindrical than on a flat specimen, The dependence of the 
thickness of the layers is parabolic with time, and exponential 

with temperature, For cylindrical specimens the diffusion wa 
coefficients are obtained by graphical differentiation of the 
experimental curves, The partial diffusion coefficients dependent 

on temperature are oe ee Poet ae follows: 


Deg = 2.52+107? exp - (16400/RT) , 


be ez 7elOs 0 saan (18400/Rr), 

Dey = 6.32510 VJexp - (27200/rT), 

Dou” = 7095-10 .exp - (30800/RT). 
Y 


There are l2 figures and 1 table, 
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